A field experiment has been conducted in Cotton-Wheat cropping system for three cropping cycles, wherein we evaluated a total of five treatments (Control, Sub-soiling at 1.0 m, Sub-soiling at 1.5 m, Cross sub-soiling at 1.0 m and Cross sub-soiling at 1.5 m) in complete randomized block design to find out the effect of subsoiling on the physical properties of soil and root parameters of cotton in Indian Punjab, where heavy machinery usage in farm operations is causing soil compaction leading to ill effects. Data elucidated that any level of sub-soiling not only improved soil physical properties by reduction in bulk density but also enhanced steady state infiltration rate as compared to control. Data also revealed that root length, fresh root weight plant À1 and dry root weight plant À1 of cotton exhibited significant differences in subsoiled plots versus control for initial two years of experimentation but trivial differences existed thereafter. Consequently, both cotton and wheat crop resulted in higher yield owing to above mentioned reasons. The field data set is made publicly available to enable critical or extended analysis.
Data
The data comprised statistically analyzed raw data on soil physical properties and cotton root parameters at Punjab Agricultural University (PAU), Regional Research Station (RRS), Faridkot, Punjab, (India). Periodical data recorded from the multi-years field experiments conducted at two different sites are described along with weather data for study years. Tables 1 and 2 shows intra-annual variation in the amount of the rainfall during the study years. Total rainfall was 508.5, 506.1, 385.8 and 376.5 mm for the year 2014, 2015, 2016 and 2017, respectively. This data indicates gradual decrease in the rainfall pattern in recent years and urges to take immediate attention for improving the irrigation facilities/techniques in the scenario of projected climate change [3] . During studied cropping seasons, mean monthly maximum air temperature, minimum air temperature, maximum and minimum relative humidity during studied cropping seasons varied from 27.7 to 40.4 C, 9.9e27.6 C, 53e85%, and 22e68%, respectively. Thus, air temperature during the year 2016 remained much higher than the rest years of the study.
The data in Tables 3 and 4 on root length, fresh and dry root weight exhibited significant variations among the treatments at both the study sites. At site I, significantly reduced root length of cotton under control i.e 103.2, 98.7 cm was observed during 2014, 2015 respectively as compared to other treatments while trivial differences were observed for year 2016 which indicated that efficacy of sub-soiling is not persistent beyond 2 years (Table 3) . Likewise, the root weight data (both fresh as well as dry) for subsoiled treatments was also significantly higher during 2014 and 2015 whereas for 2016, data exhibited only non-significant differences. Value of the data The presented data describe the direct effect of sub-soiling on cotton root growth, productivity and persistence of its residual benefits on Cotton-Wheat cropping system for succeeding crop cycles. This data could be used as reference by researchers for most prevalent cropping systems i.e Rice-Wheat, where puddled field is a pre-requisite before rice transplanting and draw inferences for entire North-western India.
The data describe the effect of sub-soiling on the physical properties of soil and also to find out effective frequency of subsoiling under site-specific conditions of Indian Punjab. Consequently, this data could provide insights for other researchers working on soil compaction studies for other soil types prevalent in Indo-Gangetic alluvial plains. The data allows other researchers working on related aspects to extend the statistical analysis and use it in any model evaluation and validation in relation with given weather parameters. This can help in understanding even more serious issues of compaction and remedies in Rice-Wheat cropping cycles. Table 5 shows that at site I during 2014 cropping season, the infiltration rate at the start of experiment was significantly higher under cross sub-soiling, while it was statistically least under control. However, a gradual decline in infiltration rate with each successive cropping season was recorded in subsequent year's i.e 2015 and 2016. Data on control plots for site I, revealed highest values for bulk density. Data on bulk density at site I show that most of the variation existed in 15e30 and 30e60 cm soil depth while at 0e15 cm, non-significant differences prevailed. Bulk density data exhibited non-significant differences for stage III, which elucidated that persistence of sub-soiling effect existed no longer than two seasons. Data in Table 6 shows a similar trend for bulk density and infiltration rate for site II as that of site I. Sub-soiling improved cane productivity [5] and wheat yield [7] 2. Sub-soiling has been given only once during 2014 prior to sowing of cotton. 3. Means in the same column followed by different lowercase letters differ significantly from each other based on LSD (0.05).
over the respective control by increased infiltration rate. Higher values (!1.67 g cm À3 ) have been observed for control under 30e60 cm soil depth as compared to rest of profiles and bulk density higher than 1.6 g cm À3 hampers root growth [4, 6] .
Experimental design, materials and methods
Field experiment was conducted for three consecutive crop cycles (2014e2017) at two different sites at Regional Research Station, Faridkot, India (latitude 30 40 0 N, longitude 74 44 0 E and altitude 200 m above mean sea level). At site I, three Cotton-Wheat cropping cycles were studied from 2014 to 2017. At site II, three cotton crops and two wheat crops were evaluated starting from 2015 to 2017. At both sites, experiment was laid out in completely randomized block design having four replications. There were five treatments i.e. Control, Sub-soiling at 1.0 m, Sub-soiling at 1.5 m, Cross sub-soiling at 1.0 m and Cross sub-soiling at 1.5 m. Sub-soiling at both the sites was performed before sowing of cotton crop during initial year only by using a tractor drawn sub-soiler (Chiseler) to a depth of 45e50 cm at the time of field preparation just before sowing. Each treatment plot (42.5 m 2 ) accommodated 84 cotton plants in a planting geometry of 67.5 Â 75 cm. Bt cotton cultivar NCS855 BGII was 2. Sub-soiling has been given only once during 2015 prior to sowing of cotton. 3. Means in the same column followed by different lowercase letters differ significantly from each other based on LSD (0.05). 
